that part of the ovary used as a graft and this risk was one of the reasons for exploration.
(4) This case confirms the general findings on the results of ovarian grafts by Blair Bell, Tuffier and others as collected and analysed by Martin [3] , namely, (a) that small grafts are more likely to be successful than larger grafts, and, (b) that ovarian grafts are capable in some cases, if sufficient endometrium be present and the patient of suitable age, of stimulating the uterus to menstruation for a certain length of time, and that this function is usually re-established about seven months after the implantation of the graft. I am greatly indebted to Dr. H. Russell Andrews, under whose care the patient was, for permission to publish this case and for his help and advice; to Professor Blair Bell for allowing me to mention his cases and for his assistance in giving me several references to the literature, and to Professor Turnbull, for permission to publish his reports upon the tissue removed by operation.
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Radiography of the Foetus in Utero. By T. I. CANDY, M.B. (Newport, Mon.) THE reading of a paper on this subject is the outcome of a suggestion made by Dr. Robert Knox to whom I showed some of the radiographs which I had obtained of the fcetus in utero. As Dr. Knox also suggested the possibility of some of the members of the Electro-Therapeutic Section being present, in the preparation of this paper I have thought that it would be better to discuss the radiological technique employed as well as to outline the possible obstetlic applications of this branch of radiological work.
It was in March, 1922, that I first tried to obtain a skiagram of the foetus in utero. One of my colleagues at the Royal Gwent Hospital, Newport, Mon., asked me if I could confirm, by means of a skiagram, his suspicion of pregnancy of about the seventh or eighth month in a young unmarried woman who strongly denied the possibility of such a condition. I told him that I was doubtful, as hitherto X-rays had not been very satisfactory as an aid in the diagn6sis of pregnancy, but that I would take a few skiagrams in any case. When I saw the patient I was of opinion, clinically, that it was a case of pregnancy but the first skiagram I took, though an excellent one of the spine and pelvis of the suspected mother-to-be, did not show any evidence at all of fcetal parts. In a second skiagram I thought I could see the outline of a foetal skull but my colleague good-humouredly told me that I was gifted with a lively imagination.
It was this failure (for a healthy baby was born a few months afterwards) to be able to give a conclusive finding that stimulated my interest in this work, for I felt that X-rays ought to be of definite help in this difficulty in which a doctor is often placed. If I had the same case to-day I could give a positive answer.
I first consulted the English literature to find what had already been achieved but I got little help. There was more in the Continental literature. As early as 1897, Warnekros, Berlin, says that Levy-Dorn recognized the skull in a skiagram in an eight months' pregnancy and that he concluded that X-rays might be of value in the diagnosis of twin pregnancy, but that many other competent workers had reported failures to demonstrate any fcetal parts in a skiagram in cases of undoubted pregnancy in spite of exposures in some cases of one and a half liours. He says that Grysbowski, in 1904, pronounced that X-rays as an aid to diagnosis even in the later months of pregnancy were extremely unreliable. At about this time Albers-Schonberg introduced his method of tubular compression and he succeeded in showing parts of the foetal skeleton in many cases in the later months. But this was not of much service from the obstetric point of view because the field was too small and the method was unable to give any help as to the question of position or lie of the faetus in relation to the maternal parts. There is a communication upon the radiography of the fcetus int utero published in the Bulletins et Memoires de la Societd de Radiologie UMdicale of April, 1913, by Drs. Potocki, Delherm and Laquerri6re.
They obtained a number of skiagrams in the latter months; some illustrations were published. It was in 1921 that Warnekros published his atlas of skiagrams of the fcetus in uttero and these appear to have been the first really successful skiagrams published showing the whole foetal skeleton in its relation to the maternal skeleton. The apparatus he used was a powerful transformer apparently specially made for the purpose and capable of an output of 150 to 200 milliamperes in the secondary circuit for a period of one or two seconds. The gas tubes which he employed could be used only once and had to be reconditioned if they survived. This appeared to be too extravagant a research for me. My apparatus consisted of a modern 10 K.V.A. transformer and Coolidge tube. The makers said it was capable of a maximum output of 80 to 100 milliamp6res in the secondary circuit, but I never tested it because the risk to the tubes was great and Coolidge tubes are too costly to experiment with. My hope was to find a method which would be no more difficult to carry out than an examination of the kidneys or the lumbar spine. It was about this time that I became the possessor of a Potter-Bucky diaphragm and this piece of apparatus eventually proved to be the key to the problem. In November, 1922, I obtained the first result which pleased me. It was a case of pregnancy of about the eighth month and the skiagram showed the fcetus clearly and well differentiated from the maternal bony parts and the method was as simple to carry out as I hoped for.
The technical difficulties to be overcome in obtaining a satisfactory skiagram of the fcetus in uitero are: (1) The thicknes3 of the maternal soft tissue to be penetrated, which causes scattering of the beam of X-rays and general fogging of the film. (2) The cartilaginous nature of the foetal skeleton, giving poor contrast in such a thick mass of soft tissue. (3) The presence of the amniotic fluid, which increases the scattering of the beam of X-rays. (4) Foetal movements, as instantaneous exposure is practically impossible.
The first three difficulties are the most important and these can be overcome almost completely by the use of the Potter-Bucky diaphragm. I do not .intend here to go into the technique of the use of this apparatus except to say for the benefit of those who may not be familiar with it, that it is an instrument recently introduced to eliminate the radiologist's old bugbear, namely, scattered radiation. And there is no doubt in njy opinion that it does achieve all that the inventor claimed for it. For detail and contrast in thick parts of the body I believe that it is a sine qua non and that it is the most useful piece of accessory X-ray apparatus introduced since the advent of the Coolidge tube. The fourth difficulty, namely, fcetal movements during exposure, can be minimized and to a great extent removed completely by correct positioning of the patient and by the use of a broad calico compression-band not unlike an ordinary obstetric binder. Sufficient fixation of the faetus can thus be obtained and I have given exposure up to ten seconds without movement showing.
POSITION OF THE PATIENT.
The patient should lie face downwards upon the Potter-Bucky diaphragm with the trochanters about an inch above the lower edge of the film in the cassette. The chest should be well raised on pillows and the position will not then be found to be uncomfortable. Sand bags should be placed upon the backs of the thighs.
EXPOSURE TECHNIQUE.
The anti-cathode of the overhead tube is centred over the third lumbar vertebra at a distance of 30 in. from a 15 by 12 duplitized film in a cassette with double intensifying screens. The patient is asked to hold her breath and at the same time to press the abdomen firmly into the Potter-Bucky diaphragm. She will find this quite easy to do if the chest be well raised as stated. The assistant immediately applies firm, but not vigorous, compression with the compression-band and the exposure is made usually for about five seconds, using 25 to 30 milliamp6res with a spark gap of 5L in. The compression-band is made of strong calico, 42 in. long by 12 in. broad, double thickness. It is attached at one end to the side of the Potter-Bucky diaphragm. It has a hem of about 1 in. at the other end through which passes a round stick about 14 in. long and about a in. in diameter. The ends of a piece of stout window blind cord, about 20 in. long, are attached to each end of this stick. A stronger stick about 36 in. long is used as a lever to pull upon this cord, the lower bar of the couch being used as a fulcrum. The advantage of this method is that compression can be applied in an instant and removed in an instant with the result that the patient has only to endure the compression for the duration of the exposure. It effectively fixes the fcetus and at the same time reduces the anteroposterior thickness to be penetrated. The exposure time of five seconds could be reduced still further by increasing the milliamp6rage, but I found that the sudden blast of a high milliamp6rage caused the patient to give a momentary tremor which of course detracted from the definition of the resulting skiagram. Lately, however, I have reduced the exposure time to three and sometimes two seconds by using the new super-speed film which Kodak, Ltd., have just introduced.
DEVELOPMENT.
Too much stress cannot be laid upon the importance of this operation, for a good result will depend as much upon the right technique here as elsewhere. One of the commonest faults in general radiographic technique, in my opinion, is under-developm3nt. Density in the negative is obtained in most cases by over-exposure at the expense of the contrasts. As brilliancy and contrast in the negative are essential in radiography of the fetus in utero, over-exposure is to be avoided and development must be full. We should not depend upon our judgment to tell us when development is completed as too often mistakes will arise even with experienced workers. A most trustworthy method, and in my opinion the only reliable method when one has to depend upon assistants, is that recommended by Kodak, Ltd., namely, development by time and standard temperature and with a standard developer formula. It will surprise many workers, if they carry out this method exactly, to find what a great reduction can be effected in exposure time and what a great improvement in the brilliancy and contrast of the resulting negative is obtained.
IS THERE ANY DANGER TO THE F(ETUS OR TO THE MOTHER FROM
THE EXPOSURE TO THE X-RAYS? This is always the first question I have been asked by the patient's doctor. In my experience there is no danger at all, as the exposure time is so short. Of course, as in any other branch of radiography, an indefinite number of exposures should not be made. I once made six exposures in succession, and a further four exposures after a month's interval in one case with no ill effects whatever, subsequent labour being normal and the baby particularly healthy and vigorous. SOME OF THE USES OF A SKIAGRAM OF THE F(ETUS IN UTERO FROM THE OBSTETRIC STANDPOINT. (1) The demonstration of the faetal skeleton upon a skiagram is an absolute, positive sign of pregnancy, in fact the most positive sign obtainable. I have had several cases in which pregnancy was denied by the patient, though suspected by the clinician, and in which the skiagram demonstrated the fcetus beyond all doubt. An interesting case was that of a young unmarried woman who gave a history of two and a half months' amenorrhcea. The skiagram I took at this stage failed to show the fcetus. A second skiagram was taken one month afterwards, and again no feetus was demonstrated. After another month a third skiagram showed the fotal skeleton beyond all question, that is, four and a half months after the onset of amenorrhcea.
(2) Failure to demonstrate the fcetal skeleton in a skiagram by the technique described, during or after the sixth month of pregnancy is, in my opinion, an absolute, negative sign of normal pregnancy. I believe it is a very reliable negative sign, even as early as the fourth month if the patient be carefully prepared in the same manner as for an abdominal operation and if this technique be carried out with particular care as to the exposure and development. The earlier the supposed stage of pregnancy the more difficult it is to portray the fcetal skeleton, and hence it might' be easily missed if exposure and development were not accurate. I have found that in these cases it is best to err on the side of under-exposure and over-development. Another skiagram I show illustrates a case of early pregnancy, and reveals a fcetus which was estimated from the history to be not more than three and a half months old.
In speaking of the early diagnosis of preguancy there is the method of pneumoperitoneum. When I was in Germany last year I was shown at Erlangen some skiagrams of the gravid uterus in the first few months of pregnancy obtained by this method with the patient in the Trendelenburg position. Two American writers, F. Stein and A. Arens, have lately referred to the value of pneumoperitoneum in the differential diagnosis of early pregnancy, but I do not think the method is justified, except in some very exceptional case, because of the risk of provoking abortion. I have said that I believe that failure to demonstrate the faetal skeleton in a skiagram after the sixth month is an absolutely negative sign of normal pregnancy. The importance of that word "normal" is illustrated by the following case, which occurred recently at Newport. I will read the notes as given to me by the doctor in charge of the case, to whom I am indebted.
Mrs. M,, aged 43. Married (to present husband two years). No pregnancies as result of previous marriage. August 2, 1923 : History of eighteen weeks' amenorrhcea. On examination Hegar's sign positive. Breasts showed increased pigmentation, and some fluid could be squeezed from nipples. Fundus uteri half way between symphysis pubis and umbilicus. The patient was told that she was pregnant.
September 9 (nearly six weeks later) : As the patient had not felt any movements and she was not getting larger she asked for another examination. The fundus uteri had not advanced towards the umbilicus. On this occasion the patient was told that something bad happened to interfere with the growth and development of the fcetus, and that she would probably have a miscarriage at an early date.
October 4: No further development except for a history of a small quantity of brownish discharge on several occasions. As twenty-seven weeks had now elapsed since the last menstrual period the patient was beginning to get anxious about her condition, and the question of X-ray examination was considered. She thought, however, that she would prefer to consult a gynecologist first. This was done, and the opinion expressed that she was probably suffering from a fibroid tumour. Fortunately, however, the idea of a missed abortion was not absolutely ruled out, and the patient was referred to her medical adviser to be kept under observation for a few weeks longer.
On October 21, that is in the thirtieth week, the patient becallme alarmed by the onset of a fair anmount of heamorrhage. She passed a carneous mole. She made an uneventful recovery.
Had this case come for X-ray examination the result would have been negative because there was no feetal skeleton to show. Yet it was a case of nearly seven months' pregnancy, but of course not a normal pregnancy. I mention this case because it illustrates the necessity of being on guard against such a possibility.
Another very interesting case was that of Mrs. Q., aged 30. She had had several miscarriages, but no living child. Her last period was the middle of March, 1923. At the end of May a fleshy mass was passed. The pathologist reported that this was a seven weeks' fcetus. As the abdomen was continuing to enlarge she came for X-ray examination in September, 1923, and the skiagram showed a fcetus of about six months' gestation. I leave you to speculate whether this was a case of abortion of one of twins, or a bicornute uterus or an extra-uterine gestation.
With regard to the value of a negative skiagram in the later months of pregnancy I have an interesting case to record. Mrs. X., aged 28 (previous history: one living child, aged 8, one miscarriage four years previously), consulted her doctor for morning sickness, in June, 1922. He diagnosed pregnancy of three months. She was seen frequently afterwards and vaginal examinations were made. The abdominal tumour increased in size as in a normal pregnancy. On December 7, 1922, she was seen by Mr. Crinks (my colleague) in consultation, as she had had two fits. The patient said that she had felt movements for the past four months and the abdominal tumour present corresponded to that of a full-time pregnancy. There was no fcetal heart or souffle heard and she was kept under observation for one week.
As doubts of pregnancy were entertained she was sent to me for X-ray examination. The skiagram did not show any evidence of a fmetal skeleton.
There was a large homogeneous shadow of moderate density occupying the lumbar region and pelvis and a small clump of denser shadows in the right kidney area. I was of opinion it was an ovarian cyst with calcified matter. The abdomen was opened by Mr. Crinks on December 15, 1922, and a large ovarian cyst was removed. On section it was found to consist of one large cyst and several small cysts filled with gelatinous fluid and with calcareous nodules in the right upper portion (see fig. 7 ). There was also found a nearly three months pregnant uterus. This was subsequently emptied and found to be recent and not to correspond to the time when she was first seen by her doctor. So much for the value of negative findings.
(3) A skiagram will give positive evidence upon the question of single or multiple pregnancy (see skiagram of twin pregnancy at 61 months, fig. 6 ).
(4) A skiagram will give useful information upon the position and lie of the fcetus and will differentiate positively between a head, a breech and a transverse presentation. I had an interesting case in which the skiagram showed the fetus in the transverse position with the head in the right iliac fossa. The patient being greatly constipated several enemata were given. The skiagram taken afterwards showed the head in the pelvis and to all appearances the position and lie were now normal. Unfortunately I am unable to show these skiagrams as they met with an accident, the hot water tap being turned on in error during washing, and of course they were irretrievably damaged.
It is interesting to note the changes in position of the fmetus which may take place. For instance in this breech presentation (skiagram) you will see that the occiput is to the right whereas in this second skiagram, taken only five minutes afterwards, the occiput is to the left (see figs. 4, 5).
(5) It may be possible from a study of the ossification of the f£etal bones to determine the age of the pregnancy. This, however, is a matter more of academic than of practical interest. (6) A skiagram will give useful information upon the relationship of the size of the head to the maternal pelvis. It is definitely helpful in the transverse diameter, but in the antero-posterior diameter, owing to the impossibility of taking a skiagram of the pelvis in the lateral plane, the information to be obtained is not so definite. I have not had the opportunity of examining a large number of cases of contracted pelvis and consequently I have not been able to form a real idea of the limitations of the usefulness of a skiagram in such cases. I believe, however, that good stereoscopic skiagrams, by showing the head and the pelvis in relief, would contribute valuable information.
(7) A very interesting point, which is well demonstrated in a skiagram, is the separation which takes place at the sacro-iliac joints. I have heard that there are some who doubt whether a separation really takes place during pregnancy at the sacro-iliac joints but I think the skiagram definitely settles the question. It also appears to take place quite early during pregnancy. I have seen it in a case as early as three months and I believe that it may be a very valuable confirmatory sign when the foetal skeleton fails to show owing to insufficient ossification or faulty technique. The separation at the symphysis pubis does not appear to show so strikingly.
(8) Medico-legal aspect. A recent judgment of the French Law Courts is of the greatest medicolegal importance, where damages were awarded againsta surgeon who had failed to employ X-rays, and who had operated for a fibroid tumour and found Lancet, October 20, 1923.) The accompanying illustrations (figs. 1-7) are examples of some of the results that have been obtained by the employment of the. technique described.'
In conclusion, may I put forward a plea for a more extended use of X-rays in pregnancy. I do not think that it can be denied that a good skiagram will give information on many points that cannot be ascertained with the same degree of certainty by the ordinary physical means of examination. The added assurance that it will give to the obstetrician will enable him to approach the case with less anxiety. pregnancy. Some calcified nodules are seen in the 'right hypochonidrium. The radiograph definitely excluded the presence of a foetus. The lack of clearness and definition is due to the thick contents of the cyst, a point which helped in the diagnosis.
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